I. INTRODUCTION
The climate policy debate underwent a profound shift between 2009 2016. Prior to that point, efforts at the domestic and international levels focused on broad, top-down strategies to reduce greenhouse gas (GHG) emissions, with market-based mechanisms expected to play a key role. The U.S. House of Representatives adopted a bill establishing an economywide cap-and-trade program and negotiations through the United Nations Framework Convention on Climate Change (UNFCCC) process were [VOL. 8: 175, 2016-17] 
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building toward a new international agreement to limit global emissions. The simultaneous breakdown of the congressional climate policy debate and the failure of the UNFCCC negotiations to produce a new international agreement at the 2009 Conference of Parties (COP) in Copenhagen raised serious questions about the political viability of carbon markets, as well as the prospects for implementing meaningful near-term emission abatement strategies.
Despite the environmental, economic, and political successes of emissions trading in other contexts, these challenges proved insurmountable for U.S. lawmakers and UNFCCC negotiators in 2009-2010. Efforts to develop centralized policy platforms to foster the development of these market approaches stalled at both the national and international levels around roughly the same time due to the overarching political economy question of who bears the costs and who reaps the benefits of a legally-binding emission reduction requirement.
1 Progress was also stifled by disagreement over emissions targets, concerns about competitiveness impacts for certain nations, states, and industrial sectors, and the sheer size and complexity of programs. 2 The fate of market-based policies has waxed and waned since that time. While U.S. policymakers have shied away from broad federal legislation and international negotiators have shifted away from a uniform, legallybinding international agreement to tackle climate change, several new approaches have since emerged. Some subnational governments are unilaterally implementing market-based climate policies and experimenting with marketlinkage. In the U.S., the promulgation of the Clean Power Plan-a rule issued pursuant to the Clean Air Act that establishes state-by-state carbon dioxide (CO 2 ) emission limits for the nation's fleet of existing fossil fuelfired power plants-spurred renewed attention on market-based emission reduction strategies. 3 This regulatory approach shifted the domestic climate policy debate from whether to regulate electric power sector emissions to how to regulate. International efforts to mitigate climate change have similarly shifted to a bottom-up approach. The UNFCCC process is now focused on individual emission reduction pledges by member nations, with the prospect of linked markets emerging as nations seek options to meet their commitments.
The movement away from centralized, comprehensive emission abatement strategies to bottom-up approaches has important implications for climate policy. Incremental steps by national and subnational actors are incapable of stabilizing or reducing atmospheric GHG concentrations on their own. Thus, the success of the decentralized mitigation approaches currently underway will turn on whether they foster broader action.
The Article uses the term "top-down" to describe a uniform set of legally enforceable rules governing GHG reductions in multiple national or subnational jurisdictions. The top-down approach may occur via national rules governing emission reductions across the country or an international framework governing emission reductions by nations subject to the agreement. The federal Waxman-Markey climate bill is an example of a pure top-down market approach, as it aimed to establish an emissions cap for the nation's electric power national emission limitation, created a compliance-based emissions market, and specified the rules governing the market. This Article employs the term "bottom-up" to refer to decisions made by individual jurisdictions leading to a multilateral approach involving numerous nations or subnational jurisdictions, such as the Regional Greenhouse Gas Initiative, a multistate carbon market operating in the Northeastern and Mid-Atlantic U.S., and the linked carbon market between California and Quebec.
These descriptors are not absolute, as a top-down approach may still depend on decisions by individual actors regarding how to meet their obligations. For example, although the Kyoto Protocol is generally referred to as a top-down strategy, and meets the definition offered here, in practice it is a combination of top-down and bottom-up decision making. The agreement included emission reduction commitments by developed countries that were parties to the agreement and established market mechanisms that could contribute to meeting those obligations. 4 It was up to the Annex I countries to determine whether and how to utilize these mechanisms, such as the EU decision to allow Kyoto Protocol-based emission reduction credits to qualify as compliance instruments within the EU Emissions Trading Scheme (EU ETS). 5 Similarly, the California Cap-and-Trade Program is the result of a deliberate set of policy choices on the part of the state's [VOL. 8: 175, 2016-17] New Challenges in Carbon Market Design SAN DIEGO JOURNAL OF CLIMATE & ENERGY LAW government officials, but is treated as an example of a "bottom-up" climate policy in this article due to California's efforts to broaden the market to include additional jurisdictions.
Carbon markets and the prospect of market linkage offer the potential to build upon diffuse decision making by individual national and subnational actors. Linking is not an automatic option, however. Political compromises and financial investments based on initial market design choices shift the political economy considerations. The viability of bottom-up market linkage may depend on deliberate steps during the policy design process to facilitate market linkage in the future.
This Article begins by describing recent top-down approaches to climate policy and carbon market design included in the Waxman-Markey bill in the U.S. House of Representatives and the efforts to achieve a unified, legally-binding agreement through the UNFCCC process. It then discusses the breakdown of policy debates at both levels and the renewed prospects for carbon market implementation through three strategies that have emerged since 2009: the California Cap-and-Trade Program, the Clean Power Plan, and the UNFCCC process. The Article concludes by examining the prospects for broad multilateral markets to emerge under a bottom-up approach and identifying three pathways to streamline market design choices: a coordinated approach, a dominant actor approach, and a common elements approach.
II. TOP-DOWN CARBON MARKET STRATEGIES
Climate change presents perhaps the most vexing global commons problem. Greenhouse gas (GHG) emissions are globally-mixing pollutants, with emissions occurring anywhere across the globe resulting in the same cumulative impact on atmospheric concentrations. 6 Reductions in one jurisdiction will not address the global commons problem if other jurisdictions increase their emissions by an equal or greater amount. 7 Mitigating climate change, therefore, requires emission reduction efforts by numerous high 6 emitting countries, as well as efforts to prevent increased emissions from developing countries.
Past successes with emissions trading support the incorporation of market-based measures into domestic and international climate policy negotiations. The Clean Air Act's Acid Rain Program, an early market-based approach capping of sulfur dioxide (SO 2 ) emissions from power plants, resulted in considerably lower than anticipated regulatory costs. 8 The U.S. EPA subsequently implemented market-based systems to reduce nitrogen oxides emissions, regional haze in the Western U.S., and interstate impacts caused by sulfur dioxide, nitrogen oxides, and particulate matter emissions. 9 The Acid Rain Trading Program also provided a model for the EU ETS and GHG markets in other countries. 10 Market-based approaches are particularly well-suited for mitigating greenhouse gas emissions. The primary concern with GHG emissions is the global impact rather than local or regional impact, allowing flexibility with the location of emission reductions. Net reductions anywhere across the globe have the same relative benefit for atmospheric GHG concentrations. Furthermore, by defining a standardized tradeable instrument (e.g., an allowance representing the equivalent of a metric ton of CO 2 ), emissions markets offer the potential to harmonize emissions reductions policies across multiple jurisdictions.
Market flexibility allows individual compliance entities to determine whether to reduce emissions at their facilities or search for lower-cost emissions reduction options that could occur elsewhere. In that context, buyers and sellers can experience "gains from trade." The seller of an emission allowance benefits by the revenue earned through the transaction. The buyer benefits by purchasing the allowance at a price that is lower than the cost of emissions abatement at the buyer's own facility.
11 From an economic perspective, the most efficient emissions trading system has 8. 42 In the first decade of the 21st century, climate policy debates at both the international and domestic levels focused on uniform, top-down market strategies to reduce greenhouse gas emissions. The movement toward market-based climate policy in the U.S. started with the introduction of the McCain-Lieberman Climate Stewardship Act in 2003. 13 The bill included a national cap on GHG emissions covering specified sectors of the economy and allowed these covered entities to trade emission allowances. Senate sponsors introduced progressively more detailed legislative proposals to create a national cap-and-trade system in 2005 and 2007. These early efforts focused attention on the complex policy tradeoffs associated with implementing a broad market system to limit GHG emissions and led to innovative regulatory design such as mechanisms that maintain the long term emissions cap while relieving short-term price pressure in the event of extreme allowance price volatility.
14
The high water mark for the U.S. carbon market debate occurred in 2009 when the House of Representatives passed the American Clean Energy and Security Act, introduced by Representatives Waxman and Markey (Waxman-Markey bill). The bill included complex provisions creating a GHG cap-and trade system, including an emissions cap that declined on a specified schedule between 2012 and 2050, specific rules for allowance allocation and auctioning, mechanisms to protect energy-intensive industries whose competitiveness could be jeopardized by higher energy prices resulting from the carbon price, offsets provisions, and a market oversight regime. 15 The bill also included a federal renewable portfolio standard, energy efficiency incentives, and other policies to support energy innovation. 16 After a contentious debate, the bill passed the House of Representatives by just three votes. 18 The convention implemented the principle of "common but differentiated responsibilities," distinguishing between developed and developing countries. 19 The agreement called upon developed countries to make binding commitments to reduce their respective GHG emissions. The Kyoto Protocol followed this bifurcated structure with emission reduction targets for developed countries, but no commitments for developing countries. 20 The Kyoto Protocol implemented climate mitigation architecture for the initial period of 2008-12, with the U.N. serving as the central body for monitoring compliance.
21
Although the Kyoto Protocol called upon countries to rely primarily on national measures to meet their respective emission reduction targets, the agreement established three flexible compliance mechanisms to facilitate market-based emissions abatement: international emissions trading, the Clean Development Mechanism (CDM), and Joint Implementation (JI).
22
The latter two options fostered the first international offsets markets linked directly to compliance-based carbon markets. The CDM allowed developed countries to fund emission reduction activities in developing countries and receive certified emission reduction (CER) credits representing the equivalent 17 The Kyoto Protocol met with limited success. The U.S. was a signatory but declined to ratify the agreement, due in part to the failure to impose emission reduction targets on all nations. 25 Some countries, such as Canada and Japan, signed on as parties to the agreement but did not meet their commitments. 26 Canada subsequently withdrew from the Protocol altogether. 27 Furthermore, the CDM has been the subject of intense criticism due to lack of effective oversight, difficulty verifying that the CDM projects resulted in additional emission reductions, and perverse incentives it creates for developing countries to increase emissions in order to attract emission reduction investments. The Copenhagen COP failed in its effort to replace the Kyoto Protocol with a more comprehensive agreement. 31 A number of factors contributed to the diplomatic failure, including: the different views of the relative roles of developed versus developing nations, the sheer number of nations negotiating with one another, and the difficulty simply agreeing on what global greenhouse gas concentration is necessary to avoid "dangerous" climate change.
32
While the Copenhagen COP did not achieve the grand international agreement envisioned in the Bali Action Plan, negotiators were able to salvage the UNFCCC process by reaching agreement on a limited set of steps. The Copenhagen Accord called upon individual countries to submit emission reduction targets to the UNFCCC, commit to the creation of an international Green Climate Fund to support mitigation and adaptation efforts in developing countries, and commit to continue negotiations through the UNFCCC process. 33 The Copenhagen COP also resulted in progress on the Reducing Emissions from Deforestation and Forest Degradation in Developing Countries (REDD+) framework and agreement by the parties to the Kyoto Protocol to maintain a separate negotiating track aimed at extending the Protocol through 2020. 34 31. David G. Victor, Why the UN Can Never Stop Climate Change, THE GUARDIAN, Apr. 4, 2011 (noting how even before the Copenhagen COP, there were questions about the viability of a comprehensive, centralized global approach to climate change. As Professor Victor puts it: "The United Nations forum is the wrong place for serious diplomacy. One of the chief strengths of the UN system-that it involves every nation on the planet -is a huge liability for global warming. By working in large groups, UN talks are often held hostage to the whims of even small players-as happened in Copenhagen and Cancún when Sudan and Bolivia and a few other nations whose emissions of warming pollution are tiny. The UN system has also relied on legally binding agreements, which sound good in theory yet have proved difficult to tailor and adjust in light of the many different interests that must be reflected in any serious international pact to control emissions.").
32 market value, by a wide margin." 40 The EU ETS is the largest and longest running carbon market. 41 Norway and New Zealand have established carbon markets. 42 South Korea launched a carbon market in 2015 and plans to pursue linkage with the EU ETS. 43 China and Canada are implementing a national carbon market after experimentation at the provincial levels. 44 China's new ETS will be the world's largest carbon market, with the cap potentially set at 4 billion tons-twice the size of the EU ETS and larger "than all existing carbon markets combined." 45 In 2016, nations ratified the Paris Agreement, which calls for individual nations to identify and pursue their own GHG emission reduction strategies. 46 Diplomats also concluded two major sector-specific agreements to aid global GHG mitigation efforts: an amendment to the Montreal Protocol phasing out the production and [VOL. 8: 175, 2016-17] New Challenges in Carbon Market Design SAN DIEGO JOURNAL OF CLIMATE & ENERGY LAW use of hydroflurocarbons (HFCs) and a new United Nations agreement to cap global aviation GHG emissions at the 2020 level. 47 Most of these developments represent unilateral policy measures that include market-based strategies. If these subnational or national efforts are to lead to multijurisdictional cooperation, policymakers will face the same design challenges as those described supra for top-down markets. These policymakers will also face additional layers of complexity associated with aligning market design choices, monitoring market actors and governmental entities, verifying the emission reductions occur, enforcement if malfeasance affects other jurisdictions, market oversight, offset policies, and cost containment measures. Failure to adequately align these measures could undermine the integrity of the market, the environmental goals of the system, or both.
This Part compares three policy approaches for limiting GHG emissions implemented in the aftermath of the Waxman-Markey bill and the Copenhagen COP. At the subnational level, the California Cap-and-Trade Program establishes a multi-sector emissions cap that declines over time. The California system includes express provisions regarding market linkage and currently operates as a linked market with the Canadian province of Quebec. The EPA's promulgation of the Clean Power Plan lays the foundation for multistate emissions trading as a compliance strategy. It is up to each state to determine whether to allow covered entities to trade, what instruments may trade, and whether to restrict trading partners. At the international level, the UNFCCC process has shifted away from establishing member states' emission reduction obligations through a single comprehensive agreement in favor of individual commitments by member states. 48 The following discussion provides an overview of each approach and highlights the policy choices that guide initial market design options. 48. The California market was under development prior to the Waxman-Markey debate and the Copenhagen COP, but the market did not become operational until 2012.
A. The California Cap-and-Trade Program
The RGGI market and the California Cap-and-Trade Program are prominent examples of subnational experimentation with carbon markets. 49 Both efforts arose from state-level choices to limit CO 2 emissions in the absence of a federal requirement, but the two market systems evolved along different trajectories. While the RGGI states worked together to design the market system and subsequently enacted state statutes to allow the simultaneous launch and coordinated operation of the regional market, California first implemented its law and subsequently sought linkage partners. The California system provides a particularly useful lens through which to consider how initial design choices affect long-term development of the market. Furthermore, the state could potentially serve as a linchpin for at least three domestic and international markets through a linked market with Quebec, acceptance of international offsets, and the Clean Power Plan. 
State Policy Goals and Design Choices
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The California Cap-and-Trade Program launched in 2012, initially covering electric utilities and large industrial facilities emitting more than 25,000 metric tons of CO 2 annually. 53 Beginning in 2015, distributers of transportation fuels and natural gas became subject to the emissions cap, covering major emitting sectors that account for 85 percent of the state's emissions. 54 The emissions cap is slated to decline approximately three percent per year between 2015-2020. 55 California relies on imported electricity to meet approximately onequarter of its demand, a major portion of which is supplied by coal-fired power plants. 56 State officials addressed the prospect of emissions leakage by requiring the first in-state purchaser of imported electricity to submit allowances for the CO 2 emissions associated with the generation. 57 This policy approach avoids a Commerce Clause challenge while still imposing consistent requirements on all electricity providers, thereby removing the incentive to increase imports to avoid a carbon price.
58
The California system includes a number of mechanisms intended to minimize compliance costs. First, the Air Resources Board points to the market-based system itself as a means of controlling costs. 59 Second, covered entities may use offset credits to meet up to eight percent of their respective Arnold Schwarzenegger said "he believes the regulations will spur the state's economy and serve as a model for the rest of the country.").
53. compliance obligations. 60 As of 2016, the California market only accepts five categories of U.S.-based offsets: forest projects, livestock projects, ozone depleting substances, mine methane capture, and rice cultivation projects. 61 California officials are evaluating additional offset categories, including international offsets. 62 The state has entered into memoranda of understanding with the governments of Chiapas, Mexico and Acre, Brazil.
63
These steps could lead to acceptance of credits generated by the REDD+ program developed through the UNFCCC process. 64 Third, the market system seeks to minimize the impacts of yearly fluctuations in electricity demand and hydropower availability through multi-year compliance periods and by allowing market participants to bank allowances for use during a later compliance period. 65 Fourth, the California market includes an allowance reserve pool to mitigate price spikes. 66 Allowances in the reserve pool are offered at a predetermined price at quarterly auctions. 67 Market participants may purchase allowances from the reserve pool at quarterly auctions, thereby adding to the total pool of allowances available in the marketplace. 68 These cost containment provisions are coupled with an auction price floor to maintain a minimum price signal. 
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that the market price should be high enough to incentivize investments intended to reduce emissions, while also controlling for higher than anticipated allowance prices.
69
Not content with relying solely on the market price to spur investments, California combines the market system with additional policies affecting the production and consumption of energy. For example, California has one of the most aggressive renewable portfolio standards (RPSs) in the country, requiring investor-owned utilities, electricity service providers, and community choice aggregators to procure 33 percent of their total electricity from qualifying renewable energy resources by 2020. 70 In 2015, California lawmakers adopted a new law setting the RPS requirement at 50 percent by 2030.
71
The California Cap and Trade Program distributes allowances through a combination of free allocation, auctions, and the allowance reserve. Recipients of free allowances vary depending on the sector. Industrial facilities receive their share of allowances directly. 72 Allowances for the electric power sector and natural gas fuels go to electric distribution utilities and natural gas distributors, respectively, and these entities must use the value of the allowances to achieve emission reductions and benefit ratepayers. 73 Furthermore, the state sought to ensure transparency and avoid market manipulation through market oversight mechanisms governing the transfer of allowances. 
Market Linkage
The design of the California market system occurred in parallel with efforts to design a regional carbon market through the Western Climate Initiative (WCI). At its height, the WCI included seven U.S. states and 83 and linkage. 84 The WCI market did not materialize, but the California system incorporates many aspects from the WCI process.
The California program expressly contemplates market linkage. California regulations require the governor to make the following findings before the state may link its carbon market with another jurisdiction:
(1) The jurisdiction with which the state agency proposes to link has adopted program requirements for greenhouse gas reductions, including, but not limited to, requirements for offsets that are equivalent to or stricter than those required by [California law].
(2) Under the proposed linkage, 85 On October 1, 2013, the governments of California and Quebec formally linked their respective carbon markets. 86 In April 2015, the Ontario Premier announced that the province would join the linked carbon market, although California has not taken formal steps to facilitate the process as of October 2016. 87 To date, no other WCI participants have announced plans to pursue linkage with California.
Allowing offset credits into the California market also creates the potential for indirect market linkage with other jurisdictions accepting the same credits. If multiple markets accept the same offset credits, the offset provider will sell credits in the market with the higher allowance prices. 88 
B. U.S. Clean Air Act
The U.S. Environmental Protection Agency's Clean Power Plan creates the potential for a national emissions trading system to emerge in the United States. In contrast to the explicit market design choices at the heart of the California Cap-and-Trade Program, however, prospects for carbon trading under the Clean Air Act depend on implementation choices by 47 states. 89 This subpart discusses the Clean Power Plan as it exists at the time of publication. Although the Trump Administration has taken initial steps to overturn the rule, the rule development process and the market-based approaches included in the final version of the rule offer important lessons for future climate policy efforts. The subpart begins by summarizing the Clean Air Act provisions underlying the rule, and then explores the rule's emissions trading options and the tradeoffs that may impact the emergence and expansion of markets under this regulatory framework. 90 
CO 2 Performance Standards for the Electric Power Sector
While the House of Representatives debated the Waxman-Markey bill in 2009, the EPA was in the early stages of regulating GHG emissions under the Clean Air Act. In 2007, the Supreme Court determined that the Clean Air Act's definition of "pollutant" applied to GHGs, thereby requiring the EPA to determine whether the gases endanger public health and welfare. 91 The EPA made such a finding in 2009, which triggered implementation of a suite of new regulations to limit GHG emissions from motor vehicles and stationary sources.
92
The EPA promulgated performance standards limiting CO 2 emissions from the electric power sector pursuant to Clean Air Act Section 111. That section of the Act instructs the EPA to define categories of stationary sources emitting air pollutants that "cause, or contribute[] significantly to, air pollution which may reasonably be anticipated to endanger public health or welfare," then develop performance standards for new or modified sources emitting those pollutants. 93 According to the EPA's interpretation, Section 111 also applies to existing stationary sources in the rare circumstance when (1) a pollutant is regulated under section 111, (2) the existing source falls within a source category also regulated under section 111, and (3) 94 Carbon dioxide emissions from existing fossil fuel-fired power plants meet these criteria.
Flexible performance standards lie at the heart of Section 111, which the statute defines as a standard for emissions of air pollutants which reflects the degree of emission limitation achievable through the application of the best system of emission reduction which (taking into account the cost of achieving such reduction and any non-air quality health and environmental impact and energy requirements) the Administrator determines has been adequately demonstrated. 95 Section 111(d) embraces the cooperative federalism structure that is common in environmental statutes. Under the law, the EPA develops guidance for the states, approves or denies the state plans, and may issue federal performance standards in the event a state plan is deemed insufficient. 96 It is the states, however, that have the primary responsibility for developing the performance standards for existing sources through a process "similar to" those provided for developing state implementation plans for NAAQS standards. 97 Unlike the requirements for new and modified sources, Section 111(d) does not require a uniform national standard, allowing states to develop tailored plans for the existing sources within their borders.
98
There is little regulatory precedent that applies Section 111(d) and no direct judicial precedent interpreting the section's broad statutory language. 99 The EPA has previously interpreted the statute to allow emissions averaging or trading among covered sources rather than requiring action at each covered source; however, these rules cover a much smaller and less heterogeneous group of sources than the Clean Power Plan. reductions at every source subject to the rule. 101 The court overturned the rule for other reasons and did not address the range of options available to the EPA under Section 111(d). 102 
Clean Power Plan Overview
On August 3, 2015, the U.S. EPA finalized new source performance standards (NSPS) governing CO 2 emissions from new and modified power plants that fall within two source categories: steam electricity generating units (i.e., coal-fired and oil-fired units) and electricity generation turbines (i.e., natural gas-fired turbines). The release of the NSPS triggered the Section 111(d) provisions, and the EPA simultaneously released the Clean Power Plan covering CO 2 emissions from existing power plants. 103 The final Clean Power Plan identified three categories of emissions reduction strategies, or "building blocks," that together form the best system of emissions reduction: (1) improving efficiency at existing fossil fuel-fired steam units (i.e., coal-fired and oil-fired power plants), (2) increasing use of existing natural gas combined cycle turbines, and (3) incremental growth of renewable energy generation. 104 The rule applies these building blocks to the fleet of existing fossil fuel-fired power plants in each state, resulting in state-specific emission limits.
105
States have broad discretion to determine how to meet their emissions targets, and the compliance strategies available to them extend beyond those included in the building blocks used to calculate state goals. 106 As a threshold matter, states may choose between a rate-based target (pounds of CO 2 per megawatt hour of generation) and a mass-based target (tons of CO 2 ). The states may then assign the emission rate targets or tonnage limits to each affected unit, or may rely on a combination of state energy policies and actions taken by power plant operators to achieve the overall 101 107 The EPA's final rule also identifies several options for states to allow covered entities to trade emission credits under a massbased or a rate-based approach, and streamlines implementation of "tradingready" state plans through two proposed model rules. 108 
Market-Based Clean Power Plan Compliance Options
The evolution of market-based options under the Clean Power Plan reflects the Obama Administration's cautious initial approach to carbon markets in the aftermath of the failed effort to move climate legislation through Congress. Early in the rule development process, the EPA sought to deflect claims that it was seeking to impose a national cap-and-trade system through the Clean Air Act-essentially accomplishing through regulation what supporters of climate legislation could not accomplish in Congress. 109 Rather than streamlining the development of a market-based approach by offering states a model rule that they could voluntarily submit as their state plan-the approach used in CAMR 110 -the Agency instead offered four regulatory pathways from which each state could choose. 
The proposed Clean Power Plan highlighted the tension between the economic benefits of a multistate market-based approach and the political and administrative hurdles to creating state-based emissions markets. Economic modeling of the proposed rule suggested that on average compliance costs would be lower under a multistate approach, whether it be rate-based or mass-based. 113 Despite the potential to reduce overall compliance costs, developing state or regional markets presented political and administrative hurdles that raised questions about the viability of market approaches for many states. 114 The notion of a cap-and-trade system to limit GHG emissions remains a politically controversial proposition.
115
State officials, therefore, may face significant opposition from others within state government if they propose designing a market system to comply with the Clean Power Plan.
While the prospect of developing a market system for an individual state may have seemed politically infeasible, the additional requirement that states negotiate with one another in order to develop a multistate market made it even less likely that states would choose that option. Such a process would require the states to agree on a unified set of design features and could have exacerbated attention on the state's role in implementing a politically contentious carbon market. 116 Furthermore, some states faced lower projected compliance costs than others, creating the concern that cooperation would raise energy prices in the lower cost states. Despite potential gains from trade bringing economic benefits to During the proposal phase, a handful of organizations released white papers demonstrating the potential for additional pathways that would allow multistate emissions markets to emerge without requiring state officials to affirmatively develop the markets or negotiate with their counterparts in other states. 118 These strategies, referred to as "common elements,"
119 "trading-ready," 120 and "opt-in" compliance systems, 121 highlighted the potential for states to streamline the requirements for trading by incorporating similar provisions in their respective plans. At minimum, states wishing to pursue this approach would need to allow the use of tradable instruments for compliance, adopt a common definition for the instruments (e.g., an allowance representing one ton of CO 2 ), and include provisions for a tracking system to ensure that the instrument meets the state's criteria and protects ains from trade refers to the possibility of those with higher cost of abatement paying those with lower cost of abatement to undertake more emission control. Those with higher costs benefit by reducing their net cost of compliance -they pay others to undertake emission control, but they avoid even higher costs of controlling themselves. Those with lower costs benefit because they voluntarily enter into transactions that yield revenues at least as large as the extra control costs they assume. And society benefits by having a more cost-effective control program -fewer real resources devoted to the achievement of the environmental goal."); see also Monast et al., supra note 114, at 3 ("[S]tates anticipating lower compliance costs than their neighbors may be reluctant to allow interstate trading out of concern for higher electricity rates for their citizens.").
118 against "double-counting" (e.g., previously submitted for compliance by any entity with a compliance obligation). 122 The final Clean Power Plan rule embraces this approach to market-based compliance flexibility, expressly identifying "trading-ready" compliance pathways for either a mass-based or rate-based approach. 123 The rule emphasizes that a mass-based approach provides a more straightforward option for the trading-ready system due to the simplicity of defining the tradable compliance instrument-a short ton of CO 2 . 124 States implementing a mass-based trading-ready option must either incorporate new fossil fuelfired power plants in the trading system or implement other mechanisms to mitigate the potential "leakage" of emissions from existing units covered by the Clean Power Plan to new units that are not. 125 The numerous trading-ready pathways under the mass-based approach allow a common market to evolve even if states make different choices regarding allowance allocation, the treatment of new units, and other market design features.
The options for a rate-based trading-ready approach are more limited due to the complexity involved in defining tradable instruments based on heat rate efficiency. The only trading-ready rate-based pathway identified in the rule requires that states maintain the subcategorized rates for natural gas turbines and steam units (i.e., requiring natural gas units and steam units to meet the heat rate standard for their respective categories-771 and 1,305 pounds per megawatt hour for gas units and for steam units, respectively). States wishing to combine the two standards into a single "blended" state rate may only allow multistate trading with other states that also choose a blended rate approach, and then only if the blended rate states agreed to a single target that averaged each state's target. The EPA released two proposed model rules to streamline incorporation of the trading-ready options, one based on a mass-based trading-ready approach and the other based on a rate-based trading-ready approach.
126
The trading-ready approach allows states to submit Clean Power Plan plans that preserve a power plant operator's ability to participate in an emissions market if doing so would be the most cost-effective compliance 122. If market-based compliance is permissible under the language of Clean Air Act section 111(d)-an issue that was briefed in the CAMR litigation but not addressed by the court-the statute itself would not restrict this option although it was unclear whether the proposal was permitted under the proposed rule. 42 U.S.C.A. § 7411. 
Federal Plan Requirements for Greenhouse Gas Emissions from Electric Utility
Clean Power Plan Market Design Tradeoffs
The trading-ready pathways included in the Clean Power Plan represent a hybrid approach to market development, with elements of both a topdown, rules-based approach, as well as a diffuse, bottom-up approach. 128 States have broad discretion to choose among a range of compliance strategies, including whether or not to allow trading and, if so, what tradable instruments may satisfy covered entities' compliance obligations. Unlike the RGGI system, which is an example of a top-down approach with subnational jurisdictions working together to develop uniform policies necessary to establish a regional market, 129 the EPA made key policy choices that requires action at the state level, yet constrains their choices. Most importantly, the EPA identifies the emission target for each state. 130 As described above, the EPA's rule also constrains the range of options regarding tradable instruments.
The Clean Power Plan's hybrid approach to market development has its benefits. First, all existing electric generating units are subject to a carbon constraint. A mandatory emission limit ensures actions will occur that achieve the environmental policy goal. While intense political opposition remains, the Clean Power Plan spurred state regulators to focus attention on strategies to regulate carbon emissions, leading to a renewed interest in market-based approaches. Combining the top-down mandatory emission limit with a flexible regulatory program with a range of potential compliance 127 pathways allows individual jurisdictions-here state governments-to evaluate which strategies are most likely to achieve state policy goals. 131 This decentralized approach to policy implementation may alleviate some of the political hurdles to market-based climate policy. The promulgation of the rule shifted the policy debate from whether to limit emissions, to how. By granting states the option to incorporate market-based options in their state plans, it allows an assessment of the value of markets in this context. The trading-ready approach could also have the long-term benefit of facilitating a trading infrastructure that can incorporate additional sectors and expand into a unified national system.
The trading-ready concept facilitates state choices and may mitigate some degree of political controversy regarding market-based compliance because the EPA is allowing, rather than imposing, market-based compliance options. However, allowing the states to decide whether to allow emissions trading could result in a more expensive and administratively complex approach to national emission reductions than a single, coordinated market strategy.
Despite the potential downsides to the bottom-up decision-making process, created by allowing states to choose among numerous trading ready pathways, the EPA's focus on the minimal criteria necessary to allow market-based compliance offers a useful model for national and international efforts to foster broad cooperation on emission reduction goals. As discussed in Part IV, the trading ready approach may facilitate market linkage over time by streamlining key market design choices.
C. UNFCCC Focus on Unilateral Commitments
The UNFCCC negotiations continued to focus on a post-2020 agreement in the aftermath of the Copenhagen COP, but sought alternatives to the uniform, top-down approach. In 2011, the Durban COP produced a "platform for enhanced action" that established a "blueprint for a fresh universal, legal agreement to deal with climate change beyond 2020, where all will play their part to the best of their ability." 132 The process leading up to the Paris COP settled on a decentralized, bottom-up process whereby each member country identified its individual emission reduction 131. Common state energy goals include maintaining affordable energy prices, but may also include efforts to promote specific energy options, or steer benefits to certain industries or consumers through allowance allocation strategies or auction proceeds.
132 133 In addition to the emission reduction targets, the INDCs also included the means to implement and enforce the policies, as well as measures covering adaptation, finance, and funding to address climate change-related damages in developing countries. 134 The UNFCCC members agreed to a long-term goal of stabilizing global emissions to limit temperature rise to no more than 2° Celsius above pre industrial levels and committed to "pursu[e] efforts to limit the temperature increase to 1.5° Celsius." 135 The Paris Agreement calls for emissions neutrality by the end of the 21st Century, with a "balance between anthropogenic emissions and removals by sinks of greenhouse gases." 136 The agreement codified the Nationally Determined Contributions (NDCs) approach, requiring the parties to update their NDCs every five years.
137
Similar to the U.S. EPA's actions under the Clean Air Act, the postCopenhagen UNFCCC process relies on individual countries to determine whether and how to pursue multilateral cooperation. Unlike the U.S. regulatory approach, however, the Paris Agreement lacks an overarching policy identifying the emissions limits for member nations and uniform oversight and enforcement provisions. The Paris Agreement offers two options for multilateral market-based mitigation strategies: The first allows parties to voluntarily engage in "cooperative approaches that involve the use of internationally transferred mitigation outcomes towards [NDCs] , to promote sustainable development and to ensure environmental integrity and transparency, including in governance, and shall apply robust accounting to ensure, inter alia, the avoidance of double counting."
139 This provision could include numerous options for bilateral or multilateral emission trading programs.
140
The second option establishes an emission mitigation and sustainable development mechanism that does not depend upon emissions trading systems. The Agreement requires this mechanism to satisfy four criteria:
(a) . . . promote the mitigation of greenhouse gas emissions while fostering sustainable development; (b) . . . incentivize and facilitate participation in the mitigation of greenhouse gas emissions by public and private entities authorized by a Party; (c) . . . contribute to the reduction of emission levels in the host Party, which will benefit from mitigation activities resulting in emission reductions that can also be used by another Party to fulfil its nationally determined contribution; and (d) . . . deliver an overall mitigation in global emissions. 141 This option is an expansion of the Kyoto Protocol's Clean Development Mechanism, which allows emission reduction projects in developing countries to generate credits that developed countries could apply towards their emission reduction targets. 142 Parties to the Paris Agreement must continue to develop details regarding the mechanism, including what actions qualify for credit, how parties may transfer and account for the credits, and the relationship between the Paris Agreement's two market-based mitigation options. 143 The emission reduction and sustainable development mechanism has the potential to complicate the international transfer of credits, and 
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new accounting measures will be necessary to determine how the credits generated, pursuant to this mechanism, relate to the countries' NDCs.
IV. MOVING FROM UNILATERAL TO MULTILATERAL MARKET-BASED MEASURES
The bottom-up emission reduction approaches described in Part IV represent incremental progress toward the goal of reducing global GHG emissions. The Clean Power Plan and the UNFCCC's focus on NDCs are modest in terms of their scope and emission reduction goals. The Clean Power Plan focuses on a single sector of the U.S. economy, seeking to achieve a 32% reduction in electric power sector emissions by 2030. 144 Many states are already on track to meet their emission targets with little or no additional action. 145 Analysis of the INDC submissions demonstrate that the cumulative emission reductions fall well short of the Copenhagen COP goal of a stabilized 2° Celsius increase, with some countries committing to emission reductions and others pledging to reduce carbon intensity rather than overall emissions. 146 California's approach is more ambitious in terms of emission reduction mandates, but the state may not regulate activities beyond its borders.
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Despite their limitations, each of these steps has resulted in important policy experimentation and provided a foundation upon which more comprehensive emission reduction efforts may emerge. The long-term success of these efforts, therefore, depends less on near-term emission reductions and more on how the initial design choices affect future emission reduction options. The next Part outlines three approaches to move from unilateral marketbased climate policy at the subnational or national levels to a broader, multilateral approach: market linkage, club architecture, and networked heterogeneous markets.
A. Bilateral or Multilateral Market Linkage
Numerous commentators point to market linkage as a strategy to move from individual commitments to a multilateral approach without formal international treaties. 148 Linkage can take different forms. Two-way linkage involves two or more jurisdictions accepting emission allowances from one another. 149 One-way linkage involves one jurisdiction accepting allowances from another, but not vice versa. 150 One-way linkage can occur when a jurisdiction makes a unilateral decision to accept allowances from another jurisdiction or a unilateral decision to allow allowances to be sold in another jurisdiction. 151 Indirect linkage involves systems that link with one system that then links with another. 152 153 The allowance prices will equalize across all three jurisdictions. 154 Expanding an existing market through linkage may not be a seamless process, as it may require policy adjustments on the part of the linking jurisdictions. These adjustments, in turn, may create barriers that slow or stall the linking process. A growing body of scholarship points to a club approach to foster multilateral cooperation on climate change mitigation and adaptation, including the development of carbon markets. A club framework may create an effective platform for market development, but still may face path dependency barriers if club members enter with established emissions trading markets. Existing linked carbon markets avoided these challenges by coordinating with prospective partners during the initial market design phase. Jurisdictions developing unilateral markets may also streamline future linkage by aligning policy choices with those of dominant existing carbon markets, such as the EU, ETS, or California Cap-andTrade Program. They may alternatively follow the Clean Power Plan's trading-ready model by identifying the minimal set of criteria necessary to facilitate future linkage.
Under a bottom-up linkage approach, choices by a diffuse collection of national and subnational actors affect whether and how markets evolve. Differences may emerge regarding the stringency of the emissions limit, which entities may trade, what instruments may satisfy compliance obligations (e.g., whether carbon offsets are allowed and, if so, whether there are differences in protocols or liability), how allowances make their way into the market (e.g., auction, free allocation, or a combination), and the incorporation of cost containment provisions.
The two subnational carbon markets currently operating in the U.S. differ in some key aspects, making them incompatible without alterations. The RGGI market applies to the electricity sector only, emissions are measured in short tons, and carbon offsets are limited by geography and the role they play in the market. 155 In contrast, California's market covers multiple sectors, emissions are measured in metric tons, and the state establishes specific criteria for domestic and international carbon offset credits that may count as compliance. Policy instability introduces a degree of market uncertainty for emission markets created by bottom-up linkage. Compliance-based emissions markets exist due to policy choices, and those choices may be vulnerable to shifts in political leadership. Officials in states participating in RGGI grappled with this issue in 2012 when New Jersey Governor Chris Christie announced that his state would no longer participate in the RGGI market. 157 The governor pursued the market exit despite the fact that the RGGI auction had generated $188 million for the state and the move faced opposition in the state's legislature. 158 The unilateral move required the remaining state participants to adjust the regional emissions cap and retire the 21 million allowances associated with New Jersey's share of the program. 159 Australia offers another cautionary tale for linked markets. Australia's government ratified the Kyoto Protocol in 2007 and subsequently committed to reduce its emissions by 5% below 2000 levels by 2020 under the Copenhagen Accord. 160 The country also agreed to "reduce its greenhouse gas emissions by 25% on 2000 levels by 2020 if the world agrees to an ambitious global deal capable of stabilizing levels of greenhouse gases in the atmosphere at 450 ppm CO 2 -eq or lower," and "by up to 15% by 2020 if there is a global agreement which falls short of securing atmospheric stabilization at 450 ppm CO2-eq and under which major developing economies commit to substantially restrain emissions and advanced economies take on commitments comparable to Australia's." 161 The Australian Parliament implemented a suite of laws to meet its Copenhagen commitments, including the Carbon Pricing Mechanism that started as a carbon tax and was to transition to an emissions trading system that linked with the EU ETS by 2015. 162 After the 2013 Parliamentary elections resulted in a change in government, Prime Minister Abbott announced that Australia would shift its climate policy approach and abandon the [VOL. 8: 175, 2016-17] 
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ETS. 163 The transition occurred before the linkage with the EU ETS could take place, but emphasizes the uncertainties inherent in a decentralized, linked market system.
Jurisdictions implementing their own GHG emission reduction strategies may be vulnerable to forum shopping, as market actors with geographic flexibility may locate in jurisdictions with less stringent policies. 164 Furthermore, a linked market approach may create an incentive for some jurisdictions to implement a less stringent emissions cap to reduce domestic allowance prices, or to bolster the domestic economy by attracting investment in the lower cost allowances. 165 Beyond these overarching concerns that could fundamentally affect market function, the policy design process inherent in carbon market implementation may foster political and financial path dependency. To the extent a jurisdiction's initial market design choices reflect political compromises with key constituencies, there may be little flexibility to adjust those choices to facilitate market linkage. Similarly, initial decisions regarding emissions stringency and which instruments may trade in the market impact investments. Future alterations to these market elements may undermine the value of allowances purchased early for use at a later date. Moreover, investments made based on a less stringent emissions limit may result in stranded assets if a subsequently tighter cap makes the asset uneconomic to operate. 166 Investments in offset projects may prove particularly vulnerable to path dependency concerns. These projects may require a multiple year leadtime before offset credits are available. A change in offset protocols before project maturity may undermine the project. As offset projects may represent both the potential to lower market costs by increasing the supply of compliance instruments as well as a political compromise to provide revenue opportunities for sectors such as forestry and agriculture, entrenched interests may quickly develop that would oppose linkage with other jurisdictions if that linkage affected offset supply in the market or individual offset projects. California's experience with offsets liability offers a current example of a policy design choice that may affect future linkage options. 167 The state's market regulations place liability for the offset credit on the purchaser of the offset. If the Air Resources Board determines that the credit is not valid due to a failure to meet all of the state's criteria, the purchaser may lose all value and have to look for additional compliance credits. 168 California officials determined that perfect alignment with its offset liability requirements was not necessary for market linkage. Quebec created a buffer pool to serve as a backstop in the event an offsets project does not perform as projected rather than imposing liability on the holder of the offset credit. 169 In the end, these strategies were compatible. Each prevented underperforming offset projects from undermining the emissions cap. In contrast, jurisdictions without an effective mechanism to protect against problems with offsets credits would likely fail California's requirement that linked jurisdictions include requirements for offsets that are at least as stringent as the state's own provisions. [VOL. market would propagate into the Clean Power Plan market. California may also need to separate the electricity sector use of Clean Power Plan credits with the other sectors covered by the California market. 175 Before deciding whether to alter the state market to allow existing power plants within the state to participate in a Clean Power Plan market, officials will need to weigh whether to scale back some of the state's policy goals in order to expand the scope of the market. For example, allowing power plants located within California to participate in a multi-state Clean Power Plan market could have a direct impact on the supply of allowances and the price of those allowances in the state's market. 176 It may also mean ceding California's control over market design, as the Clean Power Plan establishes the rules for trading and California has little or no flexibility to alter those rules. By linking with the Clean Power Plan market, therefore, California may diminish its influence over future carbon market design.
Each of these points may complicate the ability to alter a jurisdiction's initial choices to foster linkage with other markets.
B. Club Architecture
A number of scholars and practitioners point to the concept of international clubs as a model for a bottom-up approach to reaching multilateral approaches to climate change mitigation. 177 Clubs theory focuses on "goods that are what is likely to occur is not an integrated international emission trading system but, rather, a series of fragmented markets." For example, Victor describes a "zone" of countries that, "have the will and capability to create meaningful emission markets. These countries all have intense trading and investment relationships with each other. Their institutions tend to recognize each other -even to the point of allowing extraterritorial application of law. For these countries it is a relatively small step to imagine that they would extend their trading relationships to include a nascent currency of tradable emission credits. What defines the zone, however, is not their common interest in controlling emissions -indeed, their [VOL. 8: 175, 2016-17] 
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at least partially excludable (it is possible to exclude nonmembers from accessing them) and at least partially nonrivalrous (one individual's use of the good does not subtract from another individual's simultaneous use of that good)-[U]tility-maximizing actors have an incentive to share club goods with other actors and charge membership fees or tolls." 178 Examples of climate mitigation activity through a club framework include: the Asia Pacific Partnership, an agreement of Pacific Rim countries to partner on clean energy research and development; the 17-member Major Emitters Forum on Energy and Climate Change, a club of 17 nations seeking to "help generate the political leadership necessary to achieve a successful outcome at the annual UN climate negotiations and advance the exploration of concrete initiatives and joint ventures that increase the supply of clean energy while cutting greenhouse gas emissions;" and the G8, which regularly focuses on climate change during its annual meetings. 179 Carbon market participation may also be a price of entry for larger clubs. Eastern European states were required to participate in the EU ETS as a condition of European Union membership. 180 The focus on clubs takes as a starting point the self-interested stance of governments and private firms and seeks to build upon those interests to develop an effective climate regime. As Keohane and Victor note, the UNFCCC process is a departure from the typical process for developing international regimes, as those regimes "often come about not through deliberate decision-making at one international conference, but rather emerge as a result of 'codifying informal rights and rules that have evolved over time through a process of converging expectations or tacit bargaining.' That is, they emerge in path-dependent, historically-shaped ways." 181 Self-interest may take many forms. Countries may already work together on multilateral goals, such as trade liberalization or monetary policy. The existing institutions and familiarity may lend themselves to incorporating climate mitigation into the relationship. A desire for legitimacy may also spur interest in club membership. Recent economic powerhouses such as China, or emerging economies such as India or Brazil, may see benefits to participation in multilateral climate mitigation efforts.
Self-interest may also arise from a desire to address public health impacts of other air pollutants, with climate mitigation as a byproduct. Alternatively, the self-interest may explicitly include addressing climate change. Once a jurisdiction makes the unilateral decision to implement GHG reduction measures, government officials may seek to lower compliance costs for their covered sectors by allowing access to emission reduction options available in a larger market system. Nations seeking to address climate change may also recognize that multilateral action is necessary to lower global emissions, thus leading that nation to participate in an international market even if doing so requires compromise on policy objectives.
Club approaches to multilateral market-based climate policy may evolve via different pathways. A clubs approach to climate mitigation could emerge under existing international frameworks, such as regional trade agreements or other existing international frameworks. 182 A clubs approach could also include firm-based cooperation in addition to, or in lieu of, governmental cooperation. 183 For example, Stewart, et al. propose three "building blocks" to achieve multilateral action on climate change: a club strategy, a linkage strategy, and a dominant market participant strategy. 184 The authors note that meaningful climate mitigation may occur through cooperation at the governmental level or through firms with a dominant market position and focus on the many forms of cooperation and linkage possible through existing institutions. 185 Market-based approaches are not central to Stewart, et al.'s building blocks approach, but the authors do cite linking markets through [VOL. 8: 175, 2016-17] New Challenges in Carbon Market Design SAN DIEGO JOURNAL OF CLIMATE & ENERGY LAW a club framework among the options to implement the building blocks approach. 186 Furthermore, the building block strategy includes bilateral and regional air quality programs among the options for leveraging existing institutions "to provide the basis and create support for future regulatory recognition, offset trading, and, eventually, full greenhouse gas emission trading programs."
187
A third approach to club-based GHG mitigation measures could focus specifically on the development of carbon markets. For example, Green, et al. focus directly on an incremental approach to market linkage, concentrating first on developed countries due to the higher likelihood that they will have "robust regulatory systems to support successful implementation, monitoring and compliance mechanisms required for a functional system" and "the differences in marginal costs of abatement are likely to be relatively small, wealth transfers will be correspondingly low, relative to total allowance value."
188 The authors suggest minimizing indirect linkages due to the political uncertainty associated with the absence of explicit agreement, and ensuring direct coordination among linking jurisdictions to ensure consistency in market design.
V. OPTIONS FOR STREAMLINING MARKET LINKAGE
Club architecture offers the potential to streamline policy choices and may lead to long-term stability if the club partners have an interest in maintaining positive relations or seek to achieve multiple policy objects through the club. Club participants may also proactively address market design concerns presented by bottom-up strategies, such as protecting against forum shopping and leakage, and bolstering market stability by anticipating the prospect that one or more club members may withdraw. 190 Path dependency barriers to market linkage may persist, however, as market implementation may realign political constituencies. These concerns are not insurmountable. Emissions markets have undergone adjustments in the past, and future adjustments are likely. 191 Yet, the need to make significant changes to facilitate market linkage may disincentivize linkage with certain partners, fostering a more balkanized, less efficient approach to emissions reductions than would otherwise occur if market participants were subject to the same set of rules or engaged in market design at the same time.
The following subparts discuss three strategies to standardize design choices, thereby reducing path dependency barriers to market linkage. First, linkage may occur through a coordinated approach involving simultaneous development of carbon markets. Second, a jurisdiction may unilaterally design its market approach to accommodate future linkage, providing a clear set of market characteristics that future linking partners must include in order to facilitate linkage. Under this strategy, a dominant jurisdiction sets the terms for future market linkage. Third, jurisdictions may identify a standardized approach to key market design choices through a common elements framework such as the "trading-ready" approaches embedded in the U.S. EPA's Clean Power Plan rule. Each approach would facilitate full fungibility of emission allowances or offset credits.
192
A. Coordinated Design Strategy
The California and Quebec experience is an example of the benefits of a coordinated design strategy. The Western Climate Initiative (WCI) process allowed both jurisdictions to jointly contemplate market linkage while developing initial regulations establishing their respective markets. 193 As a result, each jurisdiction included similar provisions that streamlined the linkage process. market design choices, the ongoing WCI partnership allowed them to coordinate many of the provisions and understand the key differences that would need to be addressed to facilitate linkage. For example, the different approaches to offsets liability did not prohibit linkage because each approach addresses concerns about the environmental integrity of the compliance instruments. Officials determined that the two approaches-the offsets reserve pool in Quebec and buyer liability in California-were able to operate in parallel. Similarly, Ontario's participation in the WCI should similarly streamline the expansion of the carbon market.
The coordinated approach allows prospective market partners to identify the key market design decision-points at the outset, work together to evaluate market design options, and make regulatory decisions in their respective jurisdictions with an understanding of how those actions relate to actions taken by their prospective linking partners. This approach allows the common design choices to emerge among the partners, minimizing future hurdles with the linking process.
B. Dominant Actor Strategy
The EU ETS and the California Cap-and-Trade Program have emerged as desirable linking partners, situating the two programs as dominant actors in the arena of market linkage. 195 Both already operate as linked systems, and both have expressed the desire to link with additional jurisdictions. The EU market is by far the world's largest carbon market. 196 Also, as the first multinational carbon market, the EU system has identified and addressed market design issues, such as allowance allocation, verifiable emissions data, and continuity between design periods. 197 The California and Quebec market is the only international carbon market consisting of subnational entities, and California actively seeks relationships with other subnational actors with which it may link markets or from which it may accept offset credits in the future. 198 Furthermore, both the EU and California are important economic actors and jurisdictions considering carbon market linkage may hope to realize benefits beyond those associated directly with market-based climate change mitigation. 199 The influence of the EU ETS and the California market is important for three reasons. First, unlike the period when the two markets were under development, models for carbon market design now exist. Jurisdictions considering market-based climate policy are not starting from scratch. Second, government officials undertaking efforts to design new carbon markets may do so with an eye toward linkage and identify prospective linking partners early in the design process. The design features necessary to facilitate market linkage are evident in the existing market format. The announced intentions by New Zealand, South Korea, and Australia to link with the EU ETS all provide examples of this approach. Third, the jurisdictions with established markets attracting attention among potential partner jurisdictions may set the terms for market design.
The 2015 announcement by New York Governor Andrew Cuomo that his administration intends to "work with California and other jurisdictions to develop a broad North American carbon market" may prove more challenging. 200 Both RGGI, of which New York is a participant, and California have successful track records. Yet, the markets differ from one another in important ways. First, California's market covers multiple sectors of the economy while RGGI only covers the electricity sector. Second, the California regulations include market oversight provisions, including tracking ownership of allowances and imposing holding limits that restrict the number of allowances a market participant may hold at any given time, requirements that do not apply to RGGI market participants. 201 Third, the emissions cap and the treatment of offsets also differ between the two markets. The different sectoral coverage would not prevent linkage, as regulators could adjust the overall emissions cap for the linked market based on the scope [VOL. 8: 175, 2016-17] New Challenges in Carbon Market Design SAN DIEGO JOURNAL OF CLIMATE & ENERGY LAW of coverage. The other differences, however, may undermine design choices in one market or the other.
The distinctions between the California and RGGI markets highlight the potential difficulty with established markets that develop independently then seek to link at a later date. It is not clear whether either state would cede the role of dominant market actor to the other. Market changes by either or both jurisdictions would affect the market participants within their borders, as well as their existing linking partners. Officials representing New York and California may determine that the dominant actor model offers the least disruptive approach for the majority of market participants. Alternatively, the two states may forgo attempts to streamline the linkage process in favor of a more robust reorganization of market design choices through a coordinated approach.
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C. Common Elements Strategy
The previous two strategies provide linkage options when jurisdictions have identified prospective partners. In instances where a jurisdiction is establishing a market and anticipates future linkage with unidentified partners, a "common elements" strategy similar to the Clean Power Plan tradingready concept may provide a useful model. 203 States adopting the tradingready approach would allow diffuse markets to emerge if power plant operators determined it was in their interest to participate in such a market. The approach would not require state regulators to design the markets or endorse participation in the markets.
Two existing models provided support for the Clean Power Plan tradingready option. First, many state-level renewable portfolio standards (RPSs) operate under a similar "common elements" framework. These programs identify a percentage of renewable energy that retail electricity providers must include in their respective generation mix. Compliance entities may satisfy their obligations by either investing directly in qualifying renewable facilities or submit renewable energy credits (RECs) that represent onemegawatt hour of qualifying renewable energy generation. 204 Multistate REC markets have emerged when states incorporate similar definitions for tradable compliance instruments and allow entities to generate those compliance instruments beyond the state's borders. 205 These jurisdictions often allow covered entities to utilize credits that originate either inside or outside the state, so long as they meet criteria specified by the state of compliance. 206 In addition to defining the RECs and what constitutes a renewable energy facility, state RPSs designate approved tracking systems to protect against double counting. This model allows interstate REC trading without requiring perfect alignment of state RPS policies. For example, some include a broad suite of generation options under the definition of "renewable," while others are more restrictive. 207 Similarly, some states include specific requirements for certain generation options, such as minimum percentages of solar generation or, in the case of North Carolina, requirements to purchase electricity generated by swine and poultry waste. 208 As long as a renewable energy facility satisfies the criteria of qualifying generation under multiple state RPS policies, the REC may trade among the states without requiring those states to enter into agreements with one another.
The RGGI system offers another model that informs the trading-ready concept, as it operates as a linked market rather than a single, top-down system. In order to avoid potential Compact Clause challenges, the state negotiators developed a model rule specifying the program's components, including emission caps, permits and allowance allocations, tracking system requirements, and rules governing trading. 209 The states participating in RGGI each implemented their own legislation and regulations to implement the model rule provisions, thereby creating a regional market based on a [VOL. 8: 175, 2016-17] New Challenges in Carbon Market Design SAN DIEGO JOURNAL OF CLIMATE & ENERGY LAW common set of rules rather than a single unified program. 210 The RGGI created its own nonprofit to facilitate allowance auctions and monitor compliance. 211 However, at its core, RGGI is an example of a tradingready CO 2 mitigation program that imposes emissions limits on a specified group of sources, establishes emission allowances to comply with the emission caps, and allows interstate trading of those allowances. 212 Policymakers seeking to standardize key market design choices through a common elements strategy may draw from three sources. First, jurisdictions anticipating future market linkage may identify the criteria necessary to facilitate market linkage by conducting a general survey of design approaches underlying existing carbon markets. The precedent for linking carbon markets, albeit still relatively limited, provides insights into the compatibility of design elements and the options for aligning dissimilar market provisions. At minimum, the common aspects of existing carbon trading include a cap on emissions, a legally-binding obligation for specific sources of GHGs emissions, identification of the tradable compliance instruments, and measures to ensure that the tradable instruments meet the legal requirements and protect against double-counting.
Second, linkage criteria spelled out by California regulations or by European Union Directives may provide additional guidance for jurisdictions seeking to align carbon market design choices through a common elements approach. 213 In addition to the minimal elements necessary for market linkage identified above, additional alignment may include common protocols for offset credits and similar emission stringency. 214 Third, government officials tasked with designing a market while preserving the option for future linkage may focus particular attention on the potential for market features to affect design choices in other markets. Some market components may propagate into linked markets, while others may affect the function and impacts of the domestic market but not directly affect other markets through linkage. For example, choices between allocating allowances for free, auctioning allowances, or both, would have domestic impacts. 215 Furthermore, if jurisdictions choose to allocate allowances, they have a choice regarding which entities receive the allowances and what they may do with the proceeds. 216 Examples include distribution based on historic electricity generation, generation based on electricity output, or allocation to distribution companies rather than electricity generators. 217 Similarly, jurisdictions that auction allowances may choose to use the revenue to implement complementary policies such as energy efficiency programs, 218 refund the value back to consumers, 219 or incorporate the revenue into the government's general operations funds. 220 While these choices affect the economic impacts of the program, 221 different approaches to entering allowances into the marketplace would not affect the function of markets in other jurisdictions with which the jurisdiction may link.
In contrast, other design elements such as the stringency of the emissions cap, cost containment mechanisms, and acceptance of offsets would propagate into other markets. A stringent emissions cap in one jurisdiction and a less stringent cap in another would cause overall prices to decrease as the lax cap would mean more allowances in the marketplace and thus affect the supply and demand ratio.
Cost containment provisions come in many forms. Jurisdictions may implement a price ceiling, a price floor, or an allowance reserve to make [VOL. 8: 175, 2016-17] 
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additional allowances available at a specific price. Market linkage between a jurisdiction with cost containment provisions and one without the same provisions would affect prices in both markets. For example, if State A has a price floor and State B does not, a market actor could potentially purchase cheaper allowances in State B and submit them for compliance in State A. The price floor would no longer prevent allowance prices from dropping beneath the floor. 222 Market oversight, including approaches to foster transparency regarding what is trading and where, access to market information such as trading volume and prices, and control against financial market manipulation could also affect market operations in linked jurisdictions. 223 The focus on propagation may minimize the potential for investmentbased path dependency while also allowing government officials to make political compromises for the non-propagating market aspects. As a threshold matter, decisions regarding what instruments may trade and the mechanisms for tracking the instruments to ensure their integrity and protect against fraud are necessary elements to facilitate linkage with any existing carbon market system. Furthermore, accounting rules establishing the framework for measuring emissions and evaluating the performance of the market are key aspects of an effecting carbon market. The UNFCCC process has made progress on measurement, reporting, and verification provisions, but the prospect of international monitoring remains controversial. 224 Effective enforcement is a further necessary component to ensure the integrity of a market system. Without capable government oversight, the market may not achieve the environmental goals for which it was created due to fraud on the part of market participants.
As the California and Quebec market linkage demonstrates, absolute alignment is not necessary to facilitate linkage. Addressing those aspects that may propagate, and thus affect the market value or political compromises in other jurisdictions, however, might be necessary before linkage may occur.
VI. CONCLUSION
The shift from a centralized, top-down approach to a diffuse, bottomup approach to carbon market implementation has important implications for the effectiveness, cost, and complexity of mitigation efforts. The ultimate impact of these diffuse steps depends on whether or not they contribute to the long-term development of a broad, multilateral strategy capable of aggressively reducing global emissions. Market linkage and clubs architecture offer promising pathways to move from incremental to comprehensive measures, but the evolutionary process will depend upon careful initial policy design that streamlines multijurisdictional cooperation. Existing experiences with national and subnational carbon market linkage, and the common elements strategy embedded in the U.S. EPA's Clean Power Plan, provide import lessons to help facilitate that movement toward a global solution to a global commons problem.
